The Generator of INterface Agents (GINA) is a software workbench that supports the development of interface agents. Viewing agent development as a cognitive engineering process, GINA supports development of agents from cognitive models of the human whose functions are being automated and/or supported by the agent. Built around the COGNET cognitive task analysis language, GINA provides software tools to support building and editing cognitive models, translating the models into executable forms that provide the reasoning kernel of an intelligent agent, building a software shell that allows this kernel to communicate with the targeted application environment, and testing and debugging the resulting agent.
Research is now underway to create components of the user interface, called 'agents' or 'interface agents' that act to assist the human in applying the functional capabilities of computer systems (e.g. Riecken, 1994) . Following early technology concept demonstrations, attention is now focusing on development of means to create intelligent agents in an efficient manner. Computer science research on agent-creation tools has focused on development of agent-oriented programming constructs, e.g., KQML, Telescript. This approach, however, does not address the difficult human factors issue of understanding the tasks of the human system user in sufficient detail that the interface agent can recognize them and/or perform them. An alternative approach, and the one taken here, is to base the agent development tools on a cognitive task analysis process that can create user cognitive models that are sufficient to drive agent development. This demonstration presents a workbench based on this principle called GINA -Generator of INterface Agents. It is built around the COGNET framework for cognitive task analysis of human-computer interaction in complex domains (Zachary et al., 1992) . GINA is a software workbench that supports the:
• creation and modification of cognitive models of how human users perform the tasks that will ultimately be assigned to the agent, • implementation and debugging of executable software versions of these models as the intelligent kernels of interface agents, • development of a communications 'shell' that links the intelligent kernel with the specific application environment, • integration and testing of the agent kernel and shell, and • application of these executable models as fully autonomous intelligent agents. GINA is intended to be used by a team consisting of a cognitive engineer and a software engineer. The cognitive engineer, starting with the task analysis of the humancomputer interaction that the agent will support, develops a cognitive model of the relevant human expertise using the COGNET task analysis language. This is done graphically in GINA using the COGNET Graphical Representation (or CGR). The CGR supports flexible, graphical entry and editing of COGNET models. The model is translated automatically by GINA into an intermediate executable representation called the COGNET Executable Language (or CEL). The CEL version of the model acts as a knowledge representation for a cognitive architecture that can execute the model to simulate the human reasoning and task performance. This executable model constitutes the kernel of the agent.
Like a person, the kernel receives information about the world through a perceptual mechanism, and manipulates the world through an action mechanism. These processes link the kernel, which operates in a virtual world, to the specific details of the physical world in which it must operate. That is, physical events in the interface world (whether generated by the human user or by the underlying software) must be translated into a form recognizable by the kernel's virtual perceptual process, just as the kernel's virtual actions must be translated into physical events that will be understood by the system in which the agent will be embedded. This layer of translations between the physical world of the specific agent application and the virtual world of the agent kernel constitutes the agent shell. In GINA, the shell is constructed in a general-purpose programming language (C/C++) to gain the flexibility needed to integrate with a wide range of real-world systems. The primary responsibility of the software engineer on the agentdevelopment team is to construct the agent shell at this C/C++ level.
Applying the GINA workbench to develop and maintain an interface agent comprises six steps:
1. Define, using the CGR graphical model-building tool, a COGNET model of human performance of the task. 2. Use GINA's automated tools to translate the model into an executable CEL version that forms the agent kernel. 3. Develop the agent's communication shell, allowing it to communicate with its execution environment. 4. Link the kernel and shell, and test and debug them. 5. Release the agent into the targeted environment. (6. Revise and update the agent as needs change by modifying the COGNET model and/or shell.) GINA runs in a cross-platform environment that includes Windows 3.1 and 95, Mac OS, and MOTIF under Unix.
